Abstract-One of the most significant factors in the prevention of cardiovascular diseases is the nutritional factor. According to the report of the World Health Organization, an unhealthy lifestyle, unhealthy diet, bad habits make up 80% in the formation of heart diseases. Cooked sausages, produced according to Russian national standards, still take leading place in the diet of Russian citizens, however, most of the sausages produced according to Russian national standards (GOST) contain up to 25% of fat in their composition, while raw smoked products contain up to 45% of fat! This paper presents a study of the market of cooked sausages, presented in the range of goods sold by the largest retail chains in the Russian Federation, in particular, the Voronezh region, and the production technology of cooked sausages and sausages with low fat content. One of the solutions is the design of formulations of combined products, which will include various types of vegetable oils along with animal fats. The performed analysis of the experimental data showed that the total mass fraction of omega 3/6/9 unsaturated fatty acids increased in the developed formulations by more than 100%. Our studies with the use computer simulation allow designing the recipes for cooked sausages with a given composition and properties, and the use of vegetable oils in recipes reduces the total fat content by 2-3 times, while the optimal ratio between proteins, fats and carbohydrates in food is 1:1:4.
INTRODUCTION
The World Health Organization has adopted the 2015-2020 Food and Nutrition Action Plan, which is designed to considerably reduce the burden of preventable nutritionrelated noncommunicable diseases, in particular, obesity and any other forms of eating disorders that are still prevalent in the WHO European Region. According to the Global Burden of Disease Survey, in each Member State of the WHO European Region, nutrition is the most important factor undermining the health and well-being of the population [1, 2, 3] . At present it is recognized that malnutrition, including nutritional deficiencies, micronutrient deficiencies, overweight and obesity, as well as noncommunicable diseases (NCDs) caused by unhealthy diets, lead to significant social and economic losses for people, families, communities and entire nations. Nutrition plays an important role in the prevention of heart diseases. Studies demonstrate that in 80% of cases, cardiovascular diseases are caused by unhealthy diets and bad habits, and only 20% of them are caused by other factors. To maintain optimal health, it is necessary to follow both the general rules of a balanced diet and the rules of fat intake. World experience proves that prophylactic work is more effective than the clinical approach to solving these problems [4, 5, 6, 7] .
II. OBJECTS AND METHODS OF THE RESEARCH
The objects of this research are vegetable oils: olive, corn, rapeseed, soybean, camelina, from various manufacturers in terms of the purpose of their use in recipes of cooked sausages, to replace a part of animal fat with vegetable oil, and to reduce the total fat content in the product. 'Molochnye' and 'Slivochnye' sausages, 'Doktorskaya', 'Molochnaya', and 'Lyubitel'skaya' cooked sausage types are produced in accordance to GOST 56196-2011, 'Govyazhyi' bockwursts are produced in accordance to Product specification (TU) 9213-007-73514497-06 . Their fatty acid profile was detected in accordance with the method stated by GOST 30418-96, mass fraction of protein -in accordance with GOST 25011-81, mass fraction of fat -in accordance with GOST 23042-86, moisture -GOST 9793-74, ash -GOST 31727-2012. Starch test was performed in accordance with GOST 10574-91. The most important characteristic of vegetable oils is their fatty acid composition, which we analyzed. Production of fatty acid methyl esters and determination of fatty acid composition was carried out according to standard method of GOST 30418-96 "Vegetable oils. Fatty acid profile determination method". Fatty acid methyl esters were analyzed using an Agilent 7820A gas chromatograph (laboratory of physicochemical analysis methods at Mollab LLC, Voronezh, Russia) with a flame ionization detector and a Supelka capillary column, size 100 m × 0.25 mm. Helium was used as a carrier gas. For the complete separation of fatty acid methyl esters, the separation mode was selected with temperature programming: the column thermostat temperature is programmed from 100 to 185°C at a speed of 6-8°C / min, then isothermal analysis at 185°C; evaporator temperature -250°C; furnace detectors temperature -200°C; the flow rate of the carrier gas (nitrogen, argon, helium) is 30-50 cm/min, the analysis time is 59 minutes [8] .
III. RESEARCH RESULTS
The personnel of the department of Technology of the Products of Animal Origin of Voronezh State University of Engineering Technologies together with the personnel of the department of Commodity Science and Expertise of Goods of Voronezh State Agrarian University fulfilled monitoring of the assortment and prices of cooked sausage products in the retail locations of Voronezh and the Voronezh region of the Russian Federation. During this monitoring, the labeling of the products was analyzed, the mass fraction of fat in 100 g of the product was clarified, and its compliance with the requirements of regulatory documentation was carried out. A sample of retail locations for monitoring is modeled in an amount of at least 15% of the total, according to their types, purpose, and structure in various areas of the city and region. We selected the retail networks 'Lenta', 'Perekrestok', 'Okey', 'Auchan', 'Magnit'. The research results showed that the main producers of cooked sausage products are following: 'Myasokombinat RegionEkoProdukt', 'Kombinat myasnoy OMPK', Bobrovskiye kolbasy', meat-processing plant 'Familnye kolbasy', meat-processing plants 'Atyashevskiy', 'Cherkizovo', 'Velkom', 'Velikolukskiy', 'Sochinskiy', 'Dymovskiy', 'Meat House', 'Chernyshevoy', etc. In total, 32 types of sausages were tested including 12 produced in accordance with GOST R 52196-2011, 1 -GOST 31498-2012, and 19 in accordance with TU. The comparative analysis of the mass fraction of fat stated on the label demonstrated that it was below 34 % in 1 sample, below 25-30% in 16 samples, below 20-25% in 8 samples, below 15-20% in 5, below 10-15% in 2 samples. Among the 67 types of cooked sausages 19 were produced in accordance with GOST R 52196-2011, 1 -in accordance with GOST R 53645-2009, 45 types were produced in accordance with TU, and 2 types -in accordance with industry standards (STO). Analysis of the cooked sausages produced in accordance with TU and STO showed that only three samples had the mass fraction of fat below 11, 15,5, and 18 % correspondingly. In 7 samples the mass fraction of fat varies from 30 to 40 %.
Thus, in the ration of Voronezh residents, the share of cooked sausage products with guaranteed high fat content is 37.5% for sausages and 29.9% for cooked sausages, therefore, 98% of cooked sausage products sold in the retail networks of Voronezh and the region contain more than 20% fat.
To verify that the nutritional values of the test samples comply with the requirements of the regulatory documentation, their chemical composition was analyzed. In each of the selected samples, the protein content was determined by the Kjeldahl sample mineralization method and photometric measurement of indophenol blue color; the fat content -using the Soxhlet extraction apparatus, the mineral substances (ash) content -after the sample was ashed at the temperature of (550 ± 25)°С, the moisture content -through drying in a drying cabinet at a temperature of (150 ± 2)°C, starch content -by oxidation of aldehyde groups of monosaccharides formed during hydrolysis of starch in an acidic environment with divalent copper and reduction of copper oxide to protoxide and subsequent iodometric titration. The analysis results are demonstrated in the Tables 1, 2 below. The data obtained during the experimental studies were compared with those indicated on the label in order to identify deviations, as well as possible violations and falsifications. It can be seen from the presented values that there is the deviation in the mass fraction of fat in sausages 'Slivochnye', no deviation is detected in the mass fraction of protein, mineral substances and moisture, starch is also not detected in the samples. The use of vegetable oil in sausage recipes aimed at reduction of animal fat content by replacing part of the main and auxiliary raw materials. The quality characteristic of the fat is its fatty acid profile, which was analysed with the use of 
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Agilent 7820A gas chromatograph (laboratory of physicochemical analysis methods at Mollab LLC, Voronezh, Russia) according to the regulatory documentation and manufacturer's recommendations. We used the standard set of fatty acids Supelco® 37 Component FAME Mix 10 mg/mL in methylene chloride (varied), analytical standard manufactured by «Sighma Aldrich» [8] . The examples of the chromatogrammes of the vegetable oils are shown in Figures  1-3 , the values of the mass fractions of the fatty acids are presented in Table 3 . The experimental data obtained confirm that vegetable oils are rich in unsaturated fatty acids. The study results presented in the Figures and the Table showed that the largest mass fraction of oleinic acid was detected in olive and rapeseed oils -64 and 48 % correspondingly, the largest mass fraction of linoleic acid is in corn and soybean oils -54 и 62 %, linolenoic acid -in soybean and rapeseed oils -7.8 and 5.2 % correspondingly [9, 10] . The further task of the work was design of a product with reduced fat content; for its modeling the recipes of cooked sausages, the most popular on the market, were selected [11, 12, 13] . The main components of the new formulations were: beef and pork with minimum content of connective tissue, rabbit meat, iodized sea salt, vegetable oils, and other auxiliary ingredients [14, 15] . To create the recipe-component solutions, the system of computer modeling of recipe-component solutions "Generic 2.0" was used. The fat mass fraction was chosen as an optimization criterion to be set at a certain level: for 'Greek' sausages -10%, Slivochnye-light' sausages -12%, 'Beef-dietic' sausages -12%, for 'Doktorskaya' cooked sausage -7%, 'Molochnayatender' cooked sausage -10%, and 'Lyubitelskaya-dietic' -13%. Examples of the formulations of the designed products, as well as the software interface are presented in Figure 4 . Based on the results of the simulation, an experimental lots of 'Greek', 'Slivochnye-light' and 'Beef-dietic' bockwursts were produced. The technological process of production was carried out according to the traditional technological scheme, where at the stage of meat preparation in the cutter vegetable oils were added according to the ratio found from the simulation [16] . The studies of the chemical composition of the designed sausages are presented below. The obtained results are summarized in Tables 4, 5 . The experimental data show that the tested sample of 'Greek' sausages the mass fraction of protein was 1.86 % higher and the mass fraction of fat -13.25 % lower than in similar marketed type, in 'Slivochnye-light' sausages -1.02 and 8.59 %, in 'Beef-dietic' bockwursts -4.1 and 5.95 % correspondingly, which argues the improvement of biological value of 'Greek' sausages due to reduction of fat mass fraction and increase of protein mass fraction. In the designed samples of cooked sausages, the mass fraction of protein was increased by almost 1.5 times, the mass fraction of fat was reduced by more than 2 times. The obtained indicators allow us to talk about improving the nutritional value of the designed product, which meets modern requirements of food hygiene. Such ratio of basic nutrients meets the current principles of healthy nutrition. It is also worth noting that the main part of fats in this product is of plant origin, in contrast to the products manufactured according to the classical regulatory documentation, where mostly animal fats prevail. The presence of vegetable fats makes the meat product enriched in unsaturated fatty acids, which also indicates an improvement in its nutritional value, due to the presence of essential fatty acids [17] . Further, it was of interest to study the change in the qualitative composition of fat in sausages newly designed and those sold in the retail networks, for which we carried out a comparative analysis of the fatty acid composition of the fat extracted by the extraction method from 'Molochnye' sausages, 'Doktorskaya' cooked sausage, designed 'Greek' sausages and 'Doktorskaya-light' cooked sausage. The results of the experimental tests of fatty acid composition of the fat from the manufactured samples are shown in Figure 5 .
Graphical interpretation of the data is presented in Figures.  7-9 below.
Based on the results of experimental studies of the fat of 'Molochnye' sausages, large mass fraction of saturated stearic fatty acid was found -52% by weight, linolenoic fatty acid -16% by weight, oleic and linoleic acids by 9% by weight, which indicates the predominance of saturated fatty acids. The obtained results allow us to conclude that in 'Greek' sausages the qualitative composition of fat has changed, the content of saturated stearic acid is reduced by 68.5% by weight, palmicby 80% by weight, and the content of unsaturated fatty acids is increased: oleic acid -by 81% weight %, linoleic -by 7.8 wt.%. Similar situation can be traced in the case of 'Doktorskaya' and 'Doktorskaya-light' cooked sausages. The Omega 3-6-9 complex contained in 'Greek' sausages has increased by 109.1%, and in 'Doktorskaya-light' cooked sausage -by 105.5% compared to the cooked sausages produced according to classical regulatory documentation. Our studies with the use computer simulation allow designing the recipes for cooked sausages with a given composition and properties, and the use of vegetable oils in recipes reduces the total fat content by 2-3 times, while the optimal ratio between proteins, fats and carbohydrates in food is 1:1:4 [9, 10] .
IV. SUMMARY
Properly chosen diet plays a significant role in human life, because it is nutrition that gives a person energy, strength, and the right approach to it gives health. Food products are the main source of the body's basic nutrients -essential amino acids, unsaturated fatty acids, macro-and micronutrients, vitamins. Currently, cooked sausages in the Russian market contain mainly animal fats, where the mass fraction of saturated fatty acids and cholesterol is quite high. These fats are difficult to digest, poorly oxidized, and the action of the enzymes of the digestive tract is slow. Replacing animal fats with vegetable oils is included in the healthy nutrition programme not only in Russia, but also in the EU countries, which is associated with high content of unsaturated fatty acids in them, that contribute to faster removal of cholesterol from the body, at the same time, these fats are easily digested and assimilated. 
